Streptomyces subtilisin inhibitor-like proteins were found to be distributed widely in streptomycetes by using the combination of the convenient, newly developed plate assay system and an established liquid culture assay.
Proteinaceous inhibitors of proteolytic enzymes have been found to be produced by a wide variety of animals and plants (5) , and they occur also in microorganisms (17) . Some have proved useful for medical and agricultural purposes (1, 16) . These inhibitors share several common physical properties: they are rather small proteins with low molecular weights, and they tend to be stable at low pHs and high temperatures (7, 8) . Although they are thought to control proteases under physiological conditions, little is known about their biological significance. Holzer suggested that the complicated interaction between yeast proteases and their respective specific inhibitors plays an important role in the regulation of specific proteolytic activation, inactivation, and enzyme activity modification (3) .
Most of the extracellular inhibitory proteins discovered so far have been isolated from Streptomyces spp. and classified as members of the Streptomyces subtilisin inhibitor (SSI) family on the basis of their similar structures and protease inhibitory specificities (4, (10) (11) (12) . A typical serine protease inhibitor, SSI, produced in large amounts by S. albogniseolus, is a stable dimeric molecule, and its structure-function relationships have been studied extensively (2) .
We have already established a highly sensitive method of using an acid precipitant (liquid culture assay system) for screening and assaying SSI-like proteins (SIL series) in culture supernatants of various Streptomyces strains (14) . By applying this system, we found that production of SIL inhibitors is distributed widely among Streptomyces spp. (13) and investigated their structure and function relationships (13, 14; unpublished data Figures 1A and B show examples of the results when subtilisin BPN' and trypsin, respectively, were used as the target proteases. Nine strains showed inhibitory activity against subtilisin BPN', and six were positive against trypsin. In each protease assay, the positive bacteria coincided with the strains identified previously as SIL producers, which produced SSI, plasminostreptin (PSN) (4), alkaline protease inhibitor (API)-2c' (12), Streptomyces trypsin inhibitor (STI) 1 and 2 (11), and SILl to SIL4. Our previous experimental results by protein engineering of SSI proved that the primary determinant of inhibitor specificity is the amino acid residue at the P1 site (reactive-site) amino acid, which matches the substrate specificity of the target enzyme (6) . Therefore, the different results against subtilisin BPN' and trypsin found in the present study may correspond to the different protease inhibitory specificities of their SIL inhibitors.
No SIL activity was detected with S. cellulosae and S. diastaticus under the assay conditions employed. The mutant Ml of S. albogriseolus is one of the SSI-non-producing strains obtained during transformation with the multicopy plasmid pIJ702 (15) . In this mutant, the genetic analysis of which is now in progress, SSI appeared nonessential for cell ere formerly categorized as species of
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